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1.0 INTRODUCTION

I

This report documents the most recent results of an ongoing investigation of concrete expansion
at

North B{}eiﬁg Field (NBF), in Seattle, Washing

on (Figure 1), Thirty-nine samples of

o

joint material

five types of concrete expansion joint material

(PCBs) in Aprié 2001, The purpose

concentrations in three types of concrete joint material prese
ndic

icatad that these three types
3

to 50,000 mg/kg. In addition to better characterizing these three types of material, two additional types of
concrete joint material that had not been previously evaluated were sampled and analyzed for PCBs.

A brief summeary of concrete joint material investigations that preceded the April 2001
investigation is provided in the following sections, as well as a summary of the April 2001 investigation.
This report concludes with a summary of the description, characterization, location, and PCB
concentrations of each type of joint material at NBF, based on the combined results from the

investigations.
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2.0 PREVIOUS INVESTIGATIONS

Previous investigations of the concrete expansion joint material for PCBs at NBF consisted of a

cerials, sampling and analysis of the materials identified 1 the visual

fand
o
by
rt
e
I
)
=

visual inspectic

Sy

inspection, and mapping tl f selected types of joint material. This section provides a brie

description of these investigations.

3

In Gctober 2000, Boeing and D&G Mechanical personnel conducted a visual inspection of the

L

concrete expansion joints at NBF. The purpose of the inspection was to identify the types of join
material present in the concrete joints. Ten joint material types were identified. The joint material types
were distinguished based on observed physical properties. The joint material types were given

alphabetical designations, A through J.

2.2 INITIAL JOINT MATERIAL SAMPLING (NOVEMBER 2000)

During November 2000, Boeing and D&G Mechanical collected samples of each of the ten types
of joint material identified during the visual inspection. A total of 48 joint material samples wers
collected and analyzed for PCBs using U.S. Environmental Protection Agency (EPA) method 8082, The
samples were analyzed by Analytical Resources, Inc. (ARI) located in Seattle, Washington. Of the 48
samples collected, one sample of Type A joint material contained 23,000 mg/kg total PCBs. Two
samples of Type G joint material contained 35,300 and 30,000 mg/kg total PCBs, respectively. One
sample of Type H joint material contained 164 mg/kg total PCBs. All of the other joint material samples
had total PCB concentrations below 50 mg/kg. Sample collection proceéures and analytical results for all
ten joint material types identified at NBF are provided in the Sampling and Analysis Report, Concrete
Joint Material, North Boeing Field, Seartle, Washingron (Landau Associates 20012). A summary of the

results is also included in the data tables in this report.

Based on the zma3 ical results from ¢

Associates’ personnel conducted a more focusex

February 2001, This investigation included th

= Characterization and field mapping of joim material Types A, E, G, and H, by determining
and documenting their location, linear extent, condition and, if appropriate, defining joint
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maferial subtypes. This investigation not only identified joints that contained these types of
material as the primary material, but also identified joints where remmnants of these types of
joint maierial were present (i.e., the joint material had been replacad, but still remained along
the edges of a joint filled with new material}. These remnants sre referred to as “residual”
joint material,

l:;»"z

Examination of the area near sach ;zezfié}as joint material sample location with a total PCB

concentraticn greater than 50 mg/kg for evidence of possible spilis, such as stzmmg The
I

1

area sxamined included a EG{}f 1 dive around each catch basin onless 2 boundary, such a8 an
obvicus slope or grade change, suggested a smaller area was "gzgjmgéaw 1‘%0 evidence of

Identification of the joint material types locatad within & 100-ft radiue of each catch basin or
manhole that historically contained sclid material with toml PCE concentrations of 10 mg/kg
oF greater.

Identification of additional types of joint material not previcusly identified, foint material
Type ¥ and Subtype CZ2.

-
.

The results of this investigation are documented in the Concrere Expansion Joint Material Field

Mapping Repors, North Boeing Field, Seartle, Washingion {Landau Associates 20015,
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3.0 ADDITIONAL JOINT MATERIAL INVESTIGATION

This section describes the activities that were performed for the additional joint material sampling

nt that occwrred in April 2001. This sampling event followed the field mapping of Types A, E. G, and

i M
H ioint material.

31 JOINT MATERJIAL SAMPLE COLLECTION

A total of 39 joint material samples {including blind field duplicates) were collected during this

[

)

nvestigation. Consistent with the November 2000 joint material sampling event, each sample was give

a unigue sample identification number (e.g., WBF-SP538-010402-G). “NBF” represents North Boeing
Field. “SP-58" indicates 58" sample collected during both sampling events. “010402” is a date

reference: yy/mm/dd. “G” indicates primary joint material type. During this investigation, residual joint
material was mc‘zcate.c by “Res.” prefacing the material type (i.e., “Res. G7"). Samples were collected in
accordance with the procedures described in the Sampling and Analysis Plan, Concrete Joint Material,
North Boeing Field, Seattle, Waskington {(SAP) (Landau Associates 20003,

Following the sample collection, sach sample location was marked with spray paint and labeled
with the sample identification number. A Global Positioning System (GPS) unit was used to determine
the x, v (northing and easting) coordinates for each of the sample locations.

3.2 LABORATORY ANALYSES AND DATA QUALITY EVALUATION

The April 2001 concrete joint material samples were analyzed for PCBs using EPA method 808Z.
To eliminate potential chromatographic interferences, sulfuric acid and elemental mercury cleanup
procedures were performed on the sample extracts prior to analysis. All of the cleanup procedures and
analyses were performed by ARIL

Following receipt of the analytical results, the quality of the data was evaluated by Landau
Associates in accordance with the procedures and requirements specified in Section 3.0 of the SAP
(Landau Associates 2000). According to the evaluation, the detected aroclor concentrations for sample

NBEF-5P78-010404.G and the blind ficld dup

T

P

estimates (J) due to the relative percent difference between these concentrations. Otherwise, no data were

rejected and the data were determined acceptable for use as qualified. Laboratory data sheets are

provided in Appendix A.
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4.0 SUMMARY OF JOINT MATERIAL TYPES AND ANALYTICAL
RESULTS

53

This section summarizes the physical characteristics, the location, and the range of PCB

concentrations for each type of concrete expansion joint material identified at NBF. This summary is

o
T
G
Lot
&

based on analytical results obtained from all the concrete expansion joint investigations conducte
at NBE. A detailed description of each type of joint material, including the number of samples collected
and the rangs of total PC centrations detected in each type of joint material, is provided in

1 ~

A tabulated summary of individual aroclor concentrations and total PCB concentrations is presented in
Tables 2 and 3, respectively. Sample identifications used on this table are a portion of the sample
identification number and include the sample Type designation (e.g., “A”) and sample sequence {e.g.,
“SP147). Total PCB concentrations for each type of concrete joint material are mapped by sampling

location on Figures 2 through 8.

41 TYPEA

Type A joint material is described as a dull, black material with the consistency of a pencil eraser.
it usually exhibits a puffed-up appearance. Type A was found as the primary joint filler at three areas at
NBF: in the northern portion of NBF in front of buildings 3-369 and 3-380. in the southern portion of
NBF near the northwest corner of building 3-840, and in the central portion of NBF near stall B-5. Only
small amounts of this material were observed at each location. No residual Type A material was found.

A total of eight Type A joint material samples were collected during the November 2000 and
April 2001 sarapling events. A ninth sample, NBF-SP38-001109-A. was originally identified as Type A;
however, after further observation and characterization during the February 2001 field mapping, it was
reclassified as Type F material and the sample identification number was revised to NBF-SP38-001109-F.

The total PCB concentrations detected in the eight Type A samples ranged from nondetect to
79,000 mg/kg. Three of the eight samples had total PCB concentrations of 23,000 mg/kg or greater. All
three of these samples were located north of the 3-369 paint hangar, near the northwest corner of the

3-390 building. Total PCB concentrations in the remaining five Type A samples were less than 50

# 3™ % . Al . — £ bt TV ~ 3 4 P ¢ PP SN 3y 21 T Jgn 2 A s & vy 0 | P ates -~ PN
mg/kg. Due to the broad range of totsl PCB concentrations detected in the Type A material, some basic

statistical parameter t. These parameters include the mean of the
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detected concentrations, the standard deviation of the detected concentrations, and the upper 95 percent

confidence Himit (UCL) on the mean. The statistical parameters are presented in Table 4. Sample

locations and corresponding total PCB concentrations are shown on Figure 2.
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4.2 TYPES B, B1, AND B2

“Type B is a dark brown to black material with the consistency of a soft earplug. Tt is found as the
primary material filling joints associated with new concrete and comprises the majority of the concrete

3.

joints at NBF. Type B was subdivided into Types B, B1, and B2 based on installation date o

gy
o
&
foesnt &
e
5
P

material (see Table 1). A total of five Type B samples, four Type B! samples, and three Type B2

ES

H

samples were collected in November 2000, These joint material types were not sampled in April 2001.

1

bt

The sample locations for Types B, B1, and B2 are shown on Figure 3.

All samples of this type of joint material, regardless of the date of installation, contained total
PCB concentrations of less than 50 mg/kg. Total PCB concentrations ranged from nondetect to 4.3
mg/kg with the exception of one Type B sample, which contained a total PCB concentration of 41.9
mgfkg. Sample locations and corresponding total PCB concentrations are shown on Figure 3. Further
discussion of the characterization of each subtype is provided in the Concrere Joint Material Sampling

and Analysis Report (Landau Associates 2001a).

4.3 TYPESC,CLAND C2

Type C is a medium gray material typically associated with newer patches of concrete. Two
Snbtypes (C1 and C2) were identified based on slight color variastions. Type C1 is dark gray and
Type C2 is 2 gray-white; however, both types have other physical characteristics that are similar to Type
C. Type C is found along the northern property boundary, near the wash stall, in the northeast corner of
NBF, and north of Concourse C. Type C1 is found at stall B-13 and Type C2 is found along the utilidor
north and west of the 3-390 building.

A total of three Type C and one Type Cl samples were collected in November 2000. A total of
three Type C2 samples were collected in April 2001. Each sample location is shown on Figure 4.

The total PCB concentrations for all three types of this joint material ranged from nondetect to 13
mg/kg. Sample locations and corresponding total PCB concentrations are shown on Figure 4. Further
discussion of the characterization of each subtype is provided in the Concrete Joini Material Sampling

and Analysis Report (Landau Associates 2001a).

44 TYPESDAND D1

Type D joint material is a dark brown material with the consistency of a fan belt. It is found, in
small amounts, as the primary joint material at various locations throughcut NBF. A subtype of this

material {D1) was identified due to some slight physical variations (Table 1). Type D is found north of

32101 ZEDMDATAWPROCWO2L5 0806 SAMPI40!_RPT.DOC D R A I l
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the 3-369 paint hangar and in the parking lot north of stall C4. Type D1 is found as material filling
concrete cracks, near siall A-5. Four samples of Type D and one sample of Type D1 were collected in
November 2001

The PCE concentratione for these two types of joint material ranged from 0.77 0 2.7 my/kg

g
i

he sample locations and corresponding total PCE concentrations are shown on Figure 4.

45 TYPEE

Type E iz 3 light gray material with the istency of bathtub caulik. It is found zlong the

¥
» . B Frg $iem e g H £ 21 x PR P EESTeL I P : sromohh 2raTl e ot
northern property boundary of NBE, the north side of the 3-33% baﬁé&;;g? and along the wash eall in the

collected during the MNovember 2000 samp!in g event.
‘The toial PCB concentrations for Type B material ranged fronmy 0.53 1o 5.2 pom. Sample locations

and corresponding total PCE concentrations are shown on Figure 5.

46 TYPET

Type F is a black, tar-like joint material with a cracked, giassy surface. It is slightly pliable and
siastic. Type F material is found as a primary material filling concrete expansion joints located along the
northwestern property boundary of NBF, along the wilidor east of Concourse B, and under the blast wall
along Concourse B,

Seven Type F samples were collected during the November 2000 sampling event. One of these
samples was originally identified as Type A, as discussed in Section 4.1. The total PCE concentrations

for the Type I material ranged from nondetect to 3.1 mgfkg. Sample locations and corresponding iotal

PCB concentrations are shown on Figure 5.

47 TYPE G

Type G is 2 pink-tan material with the consistency of dense caulking. It is found as the primary

material filling concrete expansion joints and as residual material found slong the edges of conereis

o
jiie]

L4

expansion jomis filled with another type of material (generally Type B}, Type G is found as the primary

-

joint material mostly along the A concourse. Tvpe G can also be found as residual material along the A
concourse and along the B concourse;, however, neither primary nor residus! Tvpe C is found at any

iocation south of stall B-2 at NBF.
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A total of sixteen Type G joint material samples were collected during the November 2000 a?;:i

pril 2001 sampling events. Nine of the samples (including one blind field duplicate) were collected
from areas where Typfz G was found as the primary material filling the concrete expansion joint and seven

of the samples were collected from areas where Type G was found as a residual material. The total FCB

concentrations for the nine primary Type G samples ranged from 6.1 to 61,000 mg/kg. All but two

sampies had PCB concentrations 3,900 mg/kg or greater. The total PCB concentrations for the other two

semples were significantly less (l.e., 6.1 and 14.1 mg/kg). Both of these samples were located near the

¥e-

iway between the A and B concourses. The iotal PCB concentrations for the residual Type G material

semples ranged from 4,200-57,000 mgfkg. Dus to the broad range of total PCB concentrations detected
in the Type G material, some basic statistical parameters were calculated for the Type G data set,
including data for both primary and residual Type G samples. These parameters included the mean of the
detected concentrations, the standard deviation of the detected concentrations, and the UCL. The
statistical parameters are presented in Table 4. The sample locations for both the primary and residual

ype G material and corresponding total PCB concentrations are shown on Figure 6.

48 TYPEH

Type H is a black, tar-like, britde joint material. It is found as primary joint filling material and
as residual joint material throughout NBF. Based on the observations made during the visual inspection
and the field mapping investigation, it appears that Type H material may be a continuum of Type F joint
material due to similar physical characteristics (e.g. both materials are black and tar-like in appearance).
The main difference between the two types is that Type F is slightly pliable and Type H is brittle. It is
our conclusion that Type F may represent a less weathered condition and Type H a more heavily
weathered condition of the same basic joint material type. This conclusion is based solely on the field
observations of physical characteristics of the joint materials.

A total of twenty-iwo Type H joint material samples were collected during the November 2000
and April 2001 sampling events. Fourteen of these samples (including one blind field duplicate) were

collected from areas where Type H is found as the primary material filling the concrete expansion joints

PCB concentrations for the fourteen primary Type H samples ranged from nondetect to 270 mg/kg. Only

two of the samples contained total PCB concenfrations greater than 50 mg/kg. These samples were

located in the northeastern corner Gf NBE, just north of the 3-322 building (Figure 7). Total PCB

P—i

concenirations for the other twelve primary Type H samples were 25.1 mg/kg or less. The total PCB

o

concentrations for the eight residual Type H samples ranged from 1.8 to 42 mg/kg. with the exception of
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one sample located south of stall A-6, which contained a total PCB concentration of 2,240 mg/kg and
one sample at stall B-2, which contained a total PCB concentration of 50 mg/kg. Due to the broad rang
of total PCB concentrations detected in the Type H material, some basic statistical parameters were

3

calculated for the Type H data set, including data for both primary and residual Type H samples. These

E3

v

parameters include the mean of the detected concentrations, the standard deviation of the detected

concentrations, and the UCL. The statistical parameters are presented in Table 4. The sample locations

% k3

for both the primary and residual Type H joint material samples and the corresponding total PCR

concentrations are shown on Figure 7.

49 TYPEIL

-

Type 1is a dull, brown-gray material with the density of a bungee cord. It was found In only two
locations at WBF: east of stall A-6 and north of stall A-5. It is the primary joint material filling the
concrete expansion joints at these two locations. No residval Type I was found. Two samples were
collected during the November 2000 sampling event. Total PCBs were detected in one of the samples at
a concentration of 1.2 mg/kg. No PCBs were detected in the second sample. The sample locations and

corresponding total PCB concentrations are shown on Figure 8.

4.1¢ TYPEJ

Type I is a two-layer joint material with a dark-gray upper laver and a dull tan underlying layer.
It was found as the primary material filling concrete expansion joints only around the oil-water separato
in stall A-6. INo residual Type I material was found. Two samples of Type J material were collected
during the November 2000 sampling event. Total PCBs were detected in one sample at a concentration of
1.1 mg/kg and no PCBs were detected in the second sample. The sample locations and corresponding

total PCB concentration for Type J material are shown on Figure 8.

material filling concrete expansion joints along the 3-333 building, near the 3-386 wind tunnel building,

K wag not

and in the sidewalk concrete expansion joints around the 3-800 and 3-801 buildings. Type

found as a residual material. Three samples of Type K were collected during the April 2001 sampling
PEs &
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event. The total PCE concentrations for the Type K samples ranged form nondetect to 0.78 mg/kg.  The

sample locations and corresponding total PCE concentrations are shown on Figure 8.
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5.0 CONCLUSIONS

-

he joint material investgations conducted to date have identified 11 different types of joint
material present in the concrete joints at NBF (Types A through K). A total of 87 samples of these

7

17

e
je
e
e}
£
e
¢

o

i1 types of 30’" materip] wers coilected and analyzed for PCBs. The results from these sample

A, G, and Px} contain total PCB concentrations greater than 50 mg/kg.

1,

concentrations of Types A, B, C2, G, and H material sample h basins with total
PCE concentrations greafer than 10 mg/kg.

The extent of Type A joint material at NBF is estimated to be about 3,500 Linear feet (Landan
Associates Z001b). Eight samples of Type A material were collected and analyzed. Approximately 37
percent of the Type A joint material samples had total PCB concentrations ranging from 23.000 to 79,000
mg/kg. These samples were all from an area in front the 3-369 building. The extent of joint material in
this area is estimated to be about 1,060 linear ft. The remaining 63 percent of the Type A samples had
total PCB concentrations of less than 50 mg/kg.

Tvpes G and H can be found as the primary material filling a concrete joint and as residual
material located along the edges of concrete joints filled with another type of material, most often Type B
Type G material is only found in the northern portion of NBF {i.e., north of stall B-9). The extent of
concrete expansion joints filled with Type G material is estimated to be approximately 464 linear ft
(Landau Associates 2001b). Residual Type G material is estimated to be present along 56,000 linear ft
(10.7 miles) of joints; however, the volume or mass of residual material present is difficult to estimate.
Sixteen samples of Type G material were collected and analyzed. Approximately 87 percent of the Type
G samples had concentrations ranging from 3.900 to 61,000 mg/kg. The remaining 13 percent (two
sammples, both from the taxiway between Concourse A and B) of the Type G samples had concentrations
below 15 mg/kg. Seven of the sixteen Type G material samples were of residual joint material. All of the
residual Type G material samples contained total PCB concentrations of 4,200 mg/kg or greater.

oughout NBF. The extent of concrete expansion joints filled with

PR 2 S 15 B TS T S S S e A s [,
(121 miles) (Landau Associaies

it along 191,000 linear £t (36.2 miles) of joints;
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158 of residual material present is difficult to estimate. Twenty-two samples of

H material were collected and analvzed. Approximately 14 percent {two
sampies} of the primary Type H material samples had concentrations above 50 mg/kg, ranging from 164

to 2,240 mg/kg. The two samples were both from an area just north of the 3-322 building, near a large
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machine. Few other samples of Type H joint material were collected from the area north of the

Concourse A blast wall; therefore, it s difficult 10 evaluste whether the two analyzed samples are

:‘2"

representative of all of the Type H material north of the Concourse A blast wall (5,600 linear ft) or only

of the area north of the 3-322 building (180 linear ). The remaining 86 percent of the samples had total

pd

PCB concentrations less than 50 mg/kg. Eight of the twenty-two Type H material samples were of

5

residual joint material. Two of
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to or greater than 50 mg/kg. One, from near stall A-6, was from an area with both residual Type G and

1

-esidual Type H materials, The measured conceniration may have been influenced by nearby residual
Type G material. Of the areas identified as having residual Type H material, 71,000 linear
is along joints where residual Type G maferial is also present.  The second sample of residual Type H

material with a concentration equal to or greater than 50 mg/kg was collected from stall B-4.
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6.0 USE OF THIS REPORT

g

‘This investigation suzmnafy report has been prepared for the exclusive use of The Boeing
Company for specific application to the North Boeing Field Concrete Joint Material Sampling and
Apalysi ?mjéca No other party is entitled to rely on the information, conclusions, and recommendations
included in this document without the express written consent of Landau Associates. Further, the reuse of

information, conclusions, and recommendations provided herein for extensions of the project or for any

tes, shall be at the user’s sole risk.

fo)
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‘e faaY
other project, with

e
o,
C K
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Landau Associates warrants that within the limitations of scope, schedule, and budget, our services have
been provided in a manner consistent with that level of care and skill ordinarily exercised by members of
the profession currently practicing in the same locality under similar conditions as this project. We make
no other warranty, either express or implied.

This document has been prepared under the supervision and direction of the following key staff.

LANDAU ASSOCIATES, INC.

e

Stacy I. Pischer
Project Geologist

and

Kristy J. Hendrickson, P.E.
Principal
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Type

Date installed

Number of
Samples Coliected

TABLE 1 Page 1 0of 2
JOINT MATERIAL TYPE DESCRIPTIONS

Range of
Total PCB
Concentrations {ppm)

Description

tinknows

2 (Nov.)

6 {Apr.)

ND ~ 79,000

Black material with the consistency of a pencil eraser. Typically, the surface weathers wilh
small cracks and wrinkies to a dull appearance. A freshly cut surface was slightly tacky with
a shiny black appearance. The edges of the material do not bond tightly to the concrete
giving a puffed-up appearance. This material was not generally associated with a backer
rod,

Unknown

5 (Nov.)

ND -41.9

A dark brown 10 black materiat with the consistency of a soft earplug. Typically, the surface
weathers slightly to dull brown and has minimal cracking. A freshly cut surface was shiny
black with a sticky texture. This material was usually in good condition with the edges tightly
bonded to the concrete. Type B was usually associated with joints that have been replaced
by cutting out the old material. Typically, this material was placed over a gray or green-
yellow rounded foam backer rod. The backer rod was stained a bronze color where #
contacted with the Type B material.

B1

2000

4 {Nov.}

ND-1.2

This rnaterial is as described above with the following exception. The weathered surface was
a glossy black to dark brown. New material tended to be glossier, The minimal surface
cracking had little to no depth,

82

1997

3 (Nov.)

NI

This material s as described above, but no backer rod was associated with this joint
compound in new concrete at Concourse C.

Linknown

3 (Nov.)

ND-~1.3

A medium gray material with a consistency slightly harder than a foam earpiug ranging to
hardened caulking material. Typically, the surface is a dull medium gray color with minimal
shallow surface cracking. A freshly cut surface is also flat. This material Is usually in good
condition and has been observed around the edges of newer concrete such as concrete
sections that have been replaced in otherwise older areas, This material was not generally
assoclated with a backer rod. This material has air bubbles or voids < 1-2mm In size.

C1

Unknowr

1 (Nov.)

ND

A medium gray material with the consistency of bathtub cautk. Typically, the weathered
surface Is dull. A freshly cut surface is dull medium gray, although darker than the weathered
surface. This material was found as residual material along the concrete edges. This
material has pin-prick sized air bubbles.

Ccz2

Unknown

3 {Apr.)

1-13

A gray-white material with a consistency of a fan belt. Typically, the upper surface weathers
to a dull, dark brown or black, with minimal surface cracking. A freshly cut surface is a dull
gray-white, This material is usually found in good condition.

Unknown

4 (Nov.}

077-1.4

A dark brown material with the consistency of a fan belt, Typically, the weathered surface is
dull with minimal surface cracking. A freshly cui surface is shiny black. This material is
usually in good condition, but the edges do not seem to be tightly bonded o the concrete.
This material was not generally associated with a backer rod.

2y

Unknown

1 (Nov.)

2.7

This material is the same as described above with the following exceptions: a freshly out
surface is a dull black, and the edges of the material are tightly bonded to the concrets. This
material is usually associated with crack repairs.

52101 WEdmdatabwproo 02808106 N\ Gamp 401 i _tht.doc
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Type

Date Instalied

Number of
Samples Collected

TABLE 1
JOINT MATERIAL TYPE RESCRIPTIONS

Range of
Total PCE

Concentrations (ppm)

Page20f 2

Bescription

Unknown

3 (Nov.}

0.53- 5.2

A light gray material with the consistency of bathtub caullc. Typically, the surface weathers to
a dull white-gray. A freshly cut surface is dull light gray with trace amounts of tiny air
bubbles. This material is in poor condition and is associated with joints that have been
replaced around grates and utilities. Typically, this material leaves a residual white powder
when rubbed. This material was not generally associated with a backer rod.

Linknown

7 {Nov.}

ND - 3.1

A black tar-like materal with the consistency of a pliable elastic foam earplug. Typically, the
surface weathers to a dull black with a cracked and wrinkled surface, or a cracked glassy
surface. A freshly cut surface is shiny, black, and slightly tacky. This material was usually in
good condition. This material was not generally associated with a backer rod,

G - Primary

G - Residual

Linknow

3 {Nov.)
G (Apr.}

7 {Apr.)

6.1- 61,000

4,200 - 57,000

A pink-tan material with the consistency of dense caulidng. Typically, the surface weathers o
a dull pink-tan, with irregular cracks. A freshly cut surface is a dull light tan, This material
does not bond tightly to the concrete edges. Cccasionally, this material has a gray-white
weathered surface that can be rubbed away to show the pinlctan weathered coloring. This
material was not generally associated with & backer rod,

H - Primary

H - Residual

Unknowr

8 (Nov.}
6 {Apr.)

8 (Apr.)

ND - 270

1.8- 2,240

A black tar-like material with a rock-like consistency. Typically, the surface weathers 10 a dult
black with deep cracking and wrinkiing. This brittle material does not cut, but instead
fractures. A freshly fractured surface is a glassy black with irregular edges, This material is
usually in poor condition, with edges not tightly bonded 1o the concrete. This material was
not generally associated with a backer rod,

tnknowr

2 (Nov.}

ND-1.2

A dull brown-gray material with the consistency and density of a rubber bungee cord,
Typically, the surface weathers with slight wrinkles. A freshly cuf surface is a dull brown-gray.
This material is usually in good condition, The material is well bonded to the edges of the
concrete. This material was not generally associated with 4 backer rod.  The malerdal
characteristics suggest it may be an intermediate type between Type B and Type D.

Unknown

ND - 1.1

A two-layer material with dark gray 1o black material approximately 1/8™ inch thick over a duff
tan material with the consistency of a pencil eraser. Typically, the surface weathers to a dult
slightly weathered dark gray. This material Is associated with new concrete installed around
the oil-water separator at Concourse A, This material was associated with a gray foam
backer rod.

Linknown

ND -0.78

A dark brown material with the consistency of a pencill eraser. Typically the weathered
surface has a dull, irregular surface resembling trae-bark, with moss. growing out of the upper
surface. A freshly cut surface is dull, fibrous, and wood-like, Uniike other joint material types
observed at NBF, Type K is not a grout-iike substance. A knifepoini may be used o shred
small pieces of the material.
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MORTH BORING FIELD
f Joint Compounnd
Al Matrices
All Classes
All Dates
| A-SPid A-SPES A-SPS4 A-SP55 A-8P36 A-SPES A-8P56E AnSPES B-SPos

finatyte o nitx 1147/2868 21692060 03/0272085 a4/02/2001 G4/82/2001 B4/03/2901 Bi/03/200F BLBSI200F 162060
Araclor 1046 tiglkg g8y U 5 U 10U 088 U 1 2000 U 2000 U 5 u 1
Aroctor 1221 gl 000 U U 2y 2 U 2 U 4000 U 4000 U 1w U 2 U
Arcclor 1232 mghkg 980 U U iU 08e U 14 200 U moe U 5 U T
Aroclor 1242 mgikg T ST U T U 088 U 1 woee U 000 U 5 u 1 u
Aroclor 1248 mgflg as¢ U 5 U T 098 U Tu 2000 U 2000 U 5 U 1 U
Aroelor 1254 : miglkg 23000 5 U 078 J nee U 4 52000 62000 27 0T
Aroclor 1260 makg os U a5 U 1Ty gps U 35 16000 17000 16 T
PCB, total gl 23000 Wwou 078 4 7 U 49 68000 79000 43 ors 4

05/21/2001 Landuu Associates Page 1 of 10



TABLE 2

; NORTH BOEING FIELD
’ Joint Compound
Al Matrices
Aldl Classes
A1l Dates
B-SFO8 H-8P1§ B.8P25 B-SP32 BI-SPiz B1-SP12DUE Ri-8E BASPd Bl-SP26
Analyte ) {nies 1 107/2000 11872004 11/082004 11/68/2600 11/07/200¢ LIAT 2006 RIOR2GEHG Fi/e9/2000 11082668
Asoclor 1016 g nes U 088 U iy T u 058 U 0o8 U poas U pos U nes U
Araclor 1221 mglkg 2 U 2 U 2 U 2 U 2 u 2 W z i 2 U 2 U
Aroclor 1232 mglkg 0o U 088 U 10U 1 U nee U 088 U n9e U pas U 0es  u
Aroclor 1242 mygfhg 0pE U nee U T 1 U 099 U o W gse U 098 U 088 U
Aroclor 1248 mg/kg 0.85 u .99 i 1 iR 1 9] .99 L .58 3] .89 i .88 L .98 3]
Aroclor 1254 mglig 32 1.1 43 1 U 054 J 056 J 12 088 U YA
Aroclor 1268 gl a8 0.99 id 1 i 1 4 0% i .88 it .98 L .68 L4 .88 it
P8, total gk 419 11 43 PREEY’ 054 J 68 U 12 2 u 7 u

$5/21/2001 Landa Associnites Page 2 of 10



NORTH BOEING FIELD
t Joint Compound
All Matrices
All Classes
All Dates
B2-8PR7 B2-SP49 C-SPG2 C-SP3 1 ~SP43 CL8P3% C2-SPid C7-SP72 C2-SP73
Analyte Lnits 11/08/2000 1146972000 11062006 11/6872006 11/09/2000 F1/0%/2060 04/03/26001 40372607 (47031206
Aroclor 1018 gy D.94 9] 1 L (.99 i 0.98 i 1 [ 20 i 1 i 2 i 185 L
Aroclor 1221 gl 3 5] 2 i 2 4 Z Lt @ ] 40 i 2 it a8 1] 2 U
Aroclor 1232 gk 0.898 1 1 ) .99 i 668 U b |84 20 i 1 \ 2 u 0.08 i
Arocior 1242 Mgy 0.88 8] i i n.gg LI [£RExS i3 ki U 20 [+ d i & i (1.508 L}
Aroclor 1248 gk 688 ] b ] 0,89 u .98 t i [§] 40 U k] 9] 4.5 U 0.98 !
Araclor 1254 gl 698 U 1 u 1.1 i 13 4 1] 2 U 1.4 13 1
Aroclor 1260 migfig .98 i 9 i 2.5 8 0.08 o k] u i} L 1.3 5.3 b .28 i
PGB, total gl 2 U 7 U 25 U 1.3 2 U 2t U 2.7 13 1

85/21/2801 Landau Associaies
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TABLE 2

NORTH BOEING FIELD
§ Joint Compound
All Mairices
Al Classes
All Dates
D-5PI0 D-SP1 D8P3 D-SP28 DI-SPIT >-SPe3 E-8PAE E-SPUDUP FLSPES

Analyte Viits LBT2000 11072006 110772000 110872060 11072600 11/66/2606 11/09/2006 11/68/2000 11/06/72000
Aroclor 1016 malkg pese U 1Y 088 U pee U ves U 0g8 U 088 U U 0o U
Aroslor 1221 mglkg 7 u 2 U 2y 2 U 2 2 U 2 u 2 U z U
Aroclor 1232 mglkg a8 U iU 088 L 0L8 U 0o8 U nes U 088 U T i 088 U
Aroclor 1242 malig 0oe U T 098 U nes U pee U 088 U ogs U CREY 0o8 U
Aroclor 1248 el nes U Y 0se U 089 U pee U 088 U 0se U o 088 U
Arocior 1254 mgfig 14 ngs  J 0717 J 1.4 2.7 0o8 U 0E3 J 065 0o8 U
Aroclor 1260 gl 088 U Tu 0ss U po9 U 098 U 52 o U T U 088 U
PCE, total gl 14 088 J 077 4 1.4 27 5.2 R SN 058 4 2 i

B52872081 Landan Asseciates

Page 4 of 10



NORTH BOEING FIELD
{ Joint Compound

All Matrices
All Classes
All Dates
FoSPos 1 F-8Pe7 F-SP35 F.SP36 F.SF37 F.SFP38 C}'»SPZ_!! G-8P36 (-SP33

Analyte Uaids 110672000 11662000 11/0%/2000 Fim9/2000 13092600 L2000 FER7/284¢ 11/082000 ] 11/_’08/206_?0 ]
Aroclor 1016 mgfg 08 L 099 U 0ss U iU 0e8 U 1 U ves U 980 U g0 U
Aroclor 1221 miglke 2 U 2 U 2 ul 2 U 2y 2 U z U 2000 U 2000 U
Asocior 1232 gt oo U s U 098 U 1 U 088 U U 098 U agn U 90 U
Arocior 1242 malkg 088 U 088 WU 098 U 1 u 088 U Y pos U 980 U g0 U
Aroclor 1248 gl S 088 U 089 U 088 U iU 088 U 14 U 6es U gen U 80 U
Aroclor 1254 gl 0se i i5 1.2 Tu iU 23 U 6.1 25000 31000
Aroclor 1260 ma'kg coR U 16 . 098 U 1 U XY 1 U 098 U 9300 19000
PCB, total matig 2 u 3.4 12 20U 7w 23 U 6.1 25300 50000

65/2172001 Landau Associates Page 5 of 10



TABLE 2

NORTH BOEING FIELD
; Joint Compound
All Matrices
Al Classes
Al Dates
FLSP46 H-8P47 H-8P48 FH-SPyg2 H-5P50 H.8P53 HSF68 Res H-SPa? H-8P62DUP

Analyte nits 11092000 11/69/2000 11009/2000 4023001 04/62/2001 94/67/208] D2/02/7800 0403200 o4m32000
Aroclor 1016 mglkg ges o 0.98 U 098 U 98 U 1 u 1 U T U T U T U
Aroclor 1221 mgkg 2 U 2 L b 3] 20 u 2 U 2 L Z U ) L 2 i
Aroclor 1232 mglky .98 Li (.98 i .98 U 2.8 £ ki L f 4 1 i 1 €} 1 L
Aroclor 1242 kg 0.98 i 4.98 U 0.98 L} 2.8 it 1 U 1 I8 1 1) 4 LE 4 4
Aroclor 1248 mgly .88 U .88 U 0,98 i &7 8] ¥a 1 th 1 3] 1 id k! 3]
Aroclor 1254 mglky .98 u 2.2 .98 [ 210 18 &4 ) 0 56
Aroclor 1260 mgtky {1.98 i .7 0.88 1 83 U i [§] 3.6 1w 13 a1
PCR, total nglkg 2 s 39 2 i 270 254 1] &2 7.3 13,7
$5/2172001 Landau Associates Page 8 of 10



i »

NORTH BOEING FIELD
) Joint Compound
Al Matrices
All Classes
Al Dates
H-SP68 Bes H-8P69 Res H-SP7¢ Res H-$P77 Res F-8P8I Res H-SP&4 Res -SP8E Res HWST88 ~8P19
Analyts nirs B4/03/2007 04/03/2001 84/03/2081 84/04/2061 04/04/2001 04/04/2081 B804/ FBGE BLAE/2001 1102068
Aroclor 1018 mglhg 1 L 100 u 1 L 3.898 9] 3] 1 i 1 ¥ 1 8] .99 i
Aroclor 1221 mgfin 4 U 200 U 2 U 2 1 2.9 ] 2 u 2 U 2 U 2 18]
Asoclor 1232 gl ki i 100 i 1 15 0.99 t i 1 Li 1 u t U .89 U
Aroclor 1242 mgflg 1 t Q0 U 1 i .99 " 1y b U i N 1 i 0.99 U
Arcclor 1248 mglkg 1 4 100 U 1T it 0.86 U 85 L 2 i 2.2 u 1 L .99 U
Araclor 1254 raglig 11 1400 i.8 1 12 36 i3 4.8 24 4.89 i
Aroctor 1260 gl 2.8 840 1 U 2.8 4 (%] A3 2 .95 5]
PCB, total mghkg 208 2240 1.8 0.5 50 24 8.1 a4 2 U
. . 2

0572172001 Landun Associatey Page 8of 10



TABLE 2

NORTH BOEING FIELD
! - .
' Joint Compound
All Matrices
Al Classes
All Dates
ISP J-SPI8 J-SP34 HSP5E K-8F52 K-SPg7
Analpte Vairs R8O 11072000 11/082006 Q022001 48272001 s
Aroclor 1116 g 0.99 i 0.9% ¥ 1 L ‘i U 1 U i 5]
Aroclor 1221 gl 2 i 2 Li 2 i} 2 U 2 [#4 4 L
Arpclor 1232 migfky .84 i 0,98 4 9 8] k &) 1 ] i U
Aroclor 1242 gk 0.99 u (.80 U 1 & 4 U 1 U H U
Aroctor 1248 gk 65.89 L .98 u 1 U i u 1 Y] 4 U
Aroolor 1254 mglkg 1.2 0oy U 1.4 iU st J prs 4
Aroclor 1260 rrygyfig 3.89 e 0.99 u ki &) 1 U b 1 1 8]
PCE, total gl 1.2 2 t 4.1 2 t .81 J .78 £

A3/21280F Landau Associnies

Fags 10 of 10



TABLE 3

SUMMARY OF TOTAL PCB CONCENTRATIONS
NORTH BOEING FIELD

Joint Sum of Detected
Haterial Sampie Arosior Goncanirations
Type Lacation identification Date (mglka)
A A-SBP4B MBF-SP45-001108-A PB2000 ND
A A-BPES NEF-8755-010402-A 422001 NG
A A-SPB4 NBF-8PB4-010402-A &/2/2004 G78 J
A A-BPEZ NBF-2PES-C10404-4 4472001 42
A A-SP58 NRF-SFEE-010402-A 47272001 43
A A-8P1i4 HNBF-8P14-001107-A 1H7/2000 23,000
A ABPES NEF-SP85-010403-A A/372001 58,000
A A-SPES NEF-SPE5-010403-A 41372001 78,000
8 B1-8P44 NBF-5P44-001108-8B1 11/3/200C NI
= B2-8P26 NBF-3P268-001108-82 134872000 ND
5 B2-SP27 NBF-SP27-001108-B2 11/8/2000C ND
B B2-SP40 NRF-SP40-001108-B2 11/8/2000 ND
=1 3-3P32 NBF-SF32-001108-8 11/8/2000 ND
2 B1-8P12 NBF-SP12-001107-B1 11772000 G.a4
=1 B1-8P12 NBF-$P13-B1 {Dup of SP12) 1HT/2000 .68 J
2 B-8P04 NBF-SP4-001108-B 1 HB/2000 0.78 J
2 B-8Pi8 HBF-SP16-001107-3 1 UTI200G it
B8 81-8P24 NBF-5P24-001108-B1 1H/8/2000 1.2
B B-8P28 NEBF-SP25-001108-8 FH8/2000 4.3
2 B-5P08 HEF-SP8-001107-8 TUTI2000 £5.8
C Ci-5P38 NBF-3P38-001105-CH 11/8/2000 ND
c C-5P02 NBF-5P2-001108-C 11/6/2000 WL
C C-5P43 NBF-$P43-001108-C 1H9/2000 ND
C C2-8P73 NBF-SP73-010403-C2 4/3/200% 1
c C-5P31 NBF-5P31-001108-C 11/8/2000 1.3
c C2-5F64 NEF-5P84-010403-C2 4/3/2001 27
< C2-8pP72 NBF-8P72-010403-C2 4/3/2001 13
o D-gp21 NBF-3P21-00%107-D 11/7/2000 077 J
o D-SPi1 NBF-SP11-001107-0 /772000 0.85 J
o D-spPze NBF-SF28-001108-D 11/8/2000 143
o D-3P10 NBF-8P16-001107-D 11/7/2000 1.4
o D1-5P17 NBF-8P17-001107-D1 11/7/2000 27
E E-3P41 NEF-8P41-001100-E 11/872000 085
E E-SPa1 NBE-SP42-E (Dup of P21 11/3/2000 D.ES J
E E.EEGE NEF-SPR00T068-E2 $/B/2L00 5.2

SIwWproc OEB R 2SR Sampo4s1Rot 3
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TABLE 2
SUMMARY OF TOTAL PCE CONCENTRATIONS

NORTH BOEING FIELD

Joint Sum of Delectad
Matailal Sample Arocior Concentrations
Type E.osa_‘_a’ai Identificetion Date fmgf kg_)

¥ F-SPGS NEF-SP5-001108-F 11/68/2006 &

F F-8F06 NBF-SPS-001106-F 11/6/2000 NG
F F-8P38 NEF-SP38-001108-F 118/2000 HND
# Fapsy MBF-EP37-001108-F 1i/8/2000 NG
F F-8P3a NRF-$P38-001108-A §1/9/2000 ND
F F-8pP3as NBF-&P35-001108-F 11/9/2000 1.2
F F-8PD7 NBF-SP7-001108-F 19/6/2000 3.1
G G-8P20 NBF-SP20-001107-G 11/7/2000 8.1
G G-SP78 MNEBF-SP75-010403-G 47372001 4.1
G G-8PB7 NBF-SP57-010402-G 4/2/2001 3,800
G G-8P85 Res NBF-3P85-010404-Bes G /412001 4,200
G G-SP70 Res NBF-SP70-010403-Res.G 4/3i2001 16,100
G G-5P78 Res NBF-SP78-010404-Res.G 47412001 17,206
G G-8P61 Res NBF-SP51-010402-RES.G 4/2/2001 18,800
G G-SP5S Res NBF-SP88-G10402-RES.G 4/2/2001 20,000
G G-8P67 Res NBF-8P87-010403-Res. G 4/3/2001 25,700
G G-8P58 NBF-8P58-010402-G &/2/2001 38,000
G G-8P30 NBF-SP30-001108-G 11/8/2000 38,300
G G-8P78 NBF-8P78-010404-C 4/4/2001 39,300
G G-3P33 NBF-8P33-001108-G 11/8/200¢ 50,000
G 3-8P80 Res NBF-SP80-010404-Res.G /472007 7,600
a G-8P78 NBE-SP7S (Dup of 78) 4/4/2001 59,000
G G-SP82 NBF-5P82-010404-G 47472001 1,000
H H-8P48 NBF-SP46-001108-H 11/9/2000 ND
H H-8P48 NBF-5P48-001108-H 11/8/2000 ND
H H-5P28 NBF-8P28-001108-H 11/8/2000 054 J
H H-SP 18 NBF-8P15-001107-H 14/7/2000 i.7
H H-8P74 Res NBF-8PT74-010408-Res.H 4/3/2001 1.8
H H-SP47 NBF-8P47-001109-H 11/9/2000 38
H H-8P88 NBF-5PB88-010404-H 44/2001 4.4
H H-SP88 Fes NBF-SP88-010404-Res H 4/47200% 843
H H-8P53 NBF-SP33-010402-H 4/2/2001 g
= H-8P22 NBF-8P22-001107-H 114772000 118
: +H-SPe2 NBF-SP83 (Dup of 62) 4/3/2001 13.7
H H-8P32 NEF-SF82-010403-H 4/372001 7.3
H H-8P0e MBF-SPE-O01107-H 112000 19.8
+ H-8F77 Res NBF-SP77-010404-Res.H A 4/2007% 205
i +-8PE8 Hes NBF-SP38-010403-Res. M 4372001 2082
H H-8P84 Has NBF-SP84-010404-Hes. H &44/2001 24
H H-8PEQ NBF-8P350-010402-H 4212061 281
H HSPE0 Res NBF-SPS0-010402-RES H 422001 42
i H-8P81 Res NBF-3P81-010404-Res. M 41472001 50
H H-8P01 NBF-SP1-001108-H 11/6/2000 154
H H-8P42 NBF-SP48-010402-H 4272004 270
H H-SPSg Res NBF-8P88-010408-Res. H 4132007 2,245

5/21/01 shwprod025\0a2\ a8 Bampt401Rpt Th3 dalz
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TABLE 3
SUMMARY OF TOTAL PCB CONCENTRATIONS
NORTH BOEING FIELD
Joint Sun of Detected
Materal Sample Aroclor Concentralions

Type Location” ldentification Date {ma/kg)
i -8Pig NBF-8P15-007107-1 11/7/2000 NG
i EP23 NBF-8P235-0011084 11/8/200¢ 1.2
J J-EPig MNEE-SP12-001107-3 172000 XD
d J-8P34 NBF-SP34-001108-d 11/8/2006 i1

™ K K-SPE NBF-SPB1-010402-K #2/2001 ND

K K-SPEZ NBF-3P52-010402-K 412/2001% 0.81J
K €-SP87 NBF-SP87-010404-K 4742001 .78 4

U = Indicaiss compound was analyzed for, but was not detected &t the reported sampls datection fimit,

J = The analyie was positively identified; the associated numetical vaiue Is the approximate
concentration of the analyte in the sample.

NI = Not detectad.
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Page 1 of 1
TABLE 4

STATISTICAL SUMMARY - TYPES A, G, ARND H JOINT MATERIAL TOTAL PCE DATA
NORTH BOEING FIELD

Slatistical Parameler (a) Type A Type G Type H

Number of Samples 8 i68 22

Number of Detecis 4] 16 20

Fercent Non-Detects 25 0 9

Minirum Detecled Value (pprn) 0.78 6.1 01,54

Maximum Detectad Value (pprm) 78,000 60,000 2240

Upper Confidence Limit (b} 78,000 (¢} 36,996 433 " ey

fMean Detected Value (ppm) 28,349 27,726 134 {cd)

Standard Deviation of Detected

Values (ppm) 36,255 21,151 A74 (th
8.5 {d)

Median of Detected Values {ppm) 11,526 22,850 . 15,

() Statistics are calculated using total detected PCB concentrations (i.e., sum of individual aroclor concentrations).

(b} The upper confidence limit was calculated using MTCAstat Version 2.0, unfess otherwise noted.

{¢ The data set was detennined to be neither lognormally nor normally distributed by MTCAstat; therefore, in accordance with

the Supplement to Statistical Guidance for Ecology Site Managers {Ecology 1993), the upper confidence level was ‘set equal to the
maxirmum concentration in the data set.

{cl} The data sei consists of less than 15 percent nondetects (i.e., no aroclors were detected in a sample). According to the Supplament io Statistical
Guidance for Ecology Site Managers {Ecology 1993), the nondetected values are to be replaced with 1/2 the detection limit; however, because
the data set consists of total PCB concentrations, a modification was made as follows: Only aroclors 1254 and 1260 were detected in Type A samples,

therefore, 1/2 of the detection limit for each of these aroclors was sumimed and used as the total PCB conceniration when no aroclors

were detected In a sample. For example, for sample SP48, no aroclors were detected. The detection fimnit for aroclors 1254 and 1260 were
5 ppm and 8.5 ppm, respectively; therefore, a total PCB concentration of 6.75 pprm for sample SP45 was used o calulate the UCL, mean,
standard deviation, and median of the Type A data sel.

wdad
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Nevember 17, 2000

Joan McGilton

The Boeing Company
Energy and Environmental Affairs
P.0O. Box 3707, M/S TA-XA
Seattle, WA 98124.2207 |
NBF ﬁ%—
RE: Project: Sweetage Joint Compound
ARI Job CK34

Dear Joan,

Please find enclosed the original Chain of Custody (COC) record and analytical results
for the above referenced project. Seven solid samples were received in good condition
on November & 2000,

Samples wers analyzed for PCB Aroclors referencing BEPA SW-846 method 8082.
Extracts were cleaned up with sulfuric acid and elemental mercury to sliminate
chromatographic interferences. Despite the cleanups, some analytes are reported with
raised detection limits due to peak co-elution (see Y™ flag).

Several samples requirad extract dilution and reanalysis. Surrogate spikes wers diluted
out of the extracts.

Quality control analysis results are included for your review. A copy of this report will
be kept on file at ARL.  If you have any questions or requirs additional information,
pleass contact me at your convenience.

Sincersly,

ANALYTICAL RESOURCES, INC.

LSO SCIvVICe

cc: Kiis Hendnickson, Landay, Edmonds

333 Ninth Avenue North » Seattle WA 98109-5187 = 206-621-6490 » 206-621-7523 fax



Chain of Custody Record & _ ™%,
Laboratory Analysis Request

ARV Client: R0

- Mumber of coolers:

ey
Phone#: o6~ 4 5%

Date:__11 /e /00

Page }

of

Cooler Temp: ~_C S

Analytical Resources, Incorporated
Analytical Chemist and Consultants
400 Ninth Avenue North
Seattle, WA 98109-4708
{206) 621-6490

{206) 621-7523 (Fax)

& .
Client Contact: “TToo ., M (i Mo ME 78 Analysis Required

Client ProjectiD: N8 (oot Tl Matesial

- . . /\04 o o
samplers: Evnic. Caploon /Jennder farsons

Saraple 1

MNo Lab

Date Time Matx | Cont { 1D

FLE,

CFE Mk, /52

Notes/Comments

ARI Project No:

Relinquished by:

{(Signature)

Relinquished by:
{(Signature)

UINBF 981 S0 ficsg,—~ H | Wepo 2y 1S | X

2 |NBF-5P 200006~ (! 253 / Pal

® INBF-spR~00t00- E /3457 / '7{

t NBF-speootioc - B oS = + Ms, JMS TS

> \NBF-sps-oolioe - - J4 5t / <

b \NBFsrG-coyoe ~ I IS e [ K )
7 \NBFpdcoyse - F LY lisustl | X

Rtdeszcd

T.A.T. Requeste Sl Aaid
e gy

Printed

e /
TS S S

Printed Name:

Printed Narne:

iy

?Myﬁ%}a&_z_ymm

Timei b i 7

PN o f o

£t
Commenis/Special Instructions: Compgany: Company: Company:
i : 4 “ompany:
ﬁ,%aw , Coviaeny”
(,:’f, o ) . Date; , 7 i e ’ Date: Time: Date: Tirme: -
Lab Les s fo - Weoo  lioZ
Received by Ty g | Received by: Received by:
2 - b, > R - =L e
s M richSens (Signature)  Z-{ AN l(/l v (Signature) (Signature)
bdmdac, Assed, Fne . Printed Name: E Printed Name: Prined Name:
M;% aﬁf?ft:ﬂw“vw L (;?{?t;’u DE:MNLS A :;A K ﬂ 42/7&‘
Tz ,,?&?”' Ak = g}’f»wxﬂ - Company: Afz F Comparny: Company:
L e Arocipe
Date: Time: Date: Time: o

Limits of Liability; ARP will perform

| requested services in accordance with appropriate methodology foltowing Standard Operating Procedures and our Quality Assurance Program. This program

meets standards for the industry, The ijal Tiability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested sesvices, shall not excesd the invoiced amount
for said services, The acceptance by thd client of a propasal for services by ARI releases ARI from any Hability in excess thereof, not withstanding any provision to the coirary in any contract, purchase

order ar co-signed agresment hetween

i and the client.
% ,.S# ?;:‘m-:
[

72

o
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ANALYTICAL
RESOURCES
NCORPORATED
B0IL ARCOLOR SURROGATE 3TMaARY
Matrix: Joint Compound QC Repoxt Ho CR34
Project: HNBF Concrats Joint Matex

LIMs ID Lah In Sident 1D Ty ¥ LoBE & TOT OUT

G0-2L055M8  L10700MRB Method Blank 122% 22.0% a

GO-2105588  LLOT7G0S8E Lalb Control 108% 102% G

00-21088 CE325 SP1-001106-H G D g

00-21038 CK34B SP2-00108~C 53 .5% 113% a

00-21037 {IE34C SPI-001L55-8 102% 31.0% 5]

00-21088M2  L10700MB Method Blank 91.2% 101% 3

G0-210888R 11070088 Lab Contrel 33.5% 101% ¢

00-21038 CK347 SP5-001106-F 73.2% 72.5% O

850-21058 CE34F SPa-001L08-F 72.2% §8.8% ¢

0021080 CK34G 5P7-001108-7 22 .0% F2.5% o

§0-21081 CK34D 8P4-Q01106-8 3G.5% 55.0% v

§0-21081M8 CX34D 8P4-00LL06-B-MS 98.5% 77.8% o

DU-21081M80 CR34D SP4-001L106-R-M3D 89 .2% 30.8% G

1

L LIMITE

Eor CK34

Compoun

FOBM~II

4 diluted oui

2CB



ORGANICS ANALYSIE DATA SHEET
3CE by GC/ECD

Lab Sample ID: CK34MB {C Report

AMALYTICAL lp
RESQURC&S
INCORPORATED

SBample No: Method Blank

No: CX34-Boeing Corporate SHEA

LIMS ID: 00-21033 Projact: NBF Concrets Jeint Matarial
Marrix: Joint Compoun ,
Date Sampled: XA
Dara Ralease Authorized: G Date Recsived: NA
. %
Reporced:  11/17/00 r»?; AL
Date axtractad: 11/07/00 @2C Cleanup: No
pate analyzed: 1L/13/700 13:47 Fiorisil Clsanugp: XNo
Instyument ID: BCDL Aeid Cleanup: Yes
Sample Amount: 2,00 g-as-rec Sulfur Cleanup: 1
winal Bxb Vol: 20 oL Conc/Dilunion Factor: L:1
Reported in Total ug/lkg as received
LAS Numbasr Analvia Yalus
12674-11-32 Aroclor 1018 1,000 U
53483-21-% Aroclox 1242 1,000 U
12672-29-8 Arcclor 1248 1,000 U
11097~-69-1L Arcclor 1254 1,000 U
11088-82-5 Aroclor 1280 1,006 U
13104-28-2 Aroclor 1221 2,000 U
11141-315-8 Broclor 1232 1,000 U
PCR-Arocleor Susrogats Regovery
Decachlorobiphenyl 98.0%
Tetrachlorometaxylenae 102%
Data Qualifisrs
J Indicates an sst chat result is less than ths

=

g

D Indigate

g Indicats
given de

B ound in

A

HE

N

Y

lus when
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i
caloulated dezsction limdy
&




ANALYTICAL f

RESOURCES \%&/
ORGANICS ANALYSTS DATA SHEET INGORPORATED
20B by GC/ECD

Lok Sampls ID: (K34 QC Raport No:  (K34-Boeing Corporate SHEA
LIME ID: QG-2LCES Project: NBF Concrsts Joint Materisl
B4 Joino Compound
Data Balsase Avthorizsd: L
LA s
Reportad: 11/17/50 WiV
; ALt

LABORATORY CONTROL SAHPLE SPIEER RECOVERY
i: =

Dats extracted: 11L/07/20

BPIER IPTHE %
NIRRT HOTTNT ADDED RECOVRRY
LABORAEORY CONTROL SAMBLE
Aroolior 1242 10200 L006S 102%

armulor Surrogais Recovaziasg

ot

Dacachlovobliphenyl
Tatrachlorometaxylsne

o Ay

[
[N ]
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ANAYTICAL

1

1
o
Y

#1038

L Q00 U
1.0006 0
2,000 0

Falus
1,000

<
-

on Facto
d

Uil

Cone/DLil
kg as rsceive

Sampls Ho: Msthod Blank
1242
1248

1oug/

&

or
oclor
roolor

K

Aroclor 1221

Aroclor 1018
Arocclor 1354

Analvia

Az

A

Reportaed in
-

IEET

1104-28

TAS Number
L2674~11-2
11587-689~-1

-
A

AMALYSIS DATA 8
B2CD

2
F

E

CE by &C

CRGANICS

o4

2

12z

¥

-

it oK)

A

5.3

i

ed
it
a1
o

101%
9L.2%

POB-arsalory Surrogste Racovary

Decachlorobiphenyl
Tetrachlorometaxylene

@&

3
A

h

ags Lhan

5
kN
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result
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28 an estimatad va
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ANALYTICAL .

RESOURCES. 5)
ORGANICS ANALYSTS DATA SHERT INCORPORATED
PCB by GC/ECD .

Lab Sample 1D: X34 4C Report No: (K34-Boelng Corporats SHEA
LIMS ID: 50O-21038 Brodect MNBF Concrebe Joing Material
Marrix: Joini Compoun

Data Relaase Authorized: e
5 & H

" SRR B W
Reporited:. 1L/17/00 [ I

LABGRATORY CONTEGL SAMPLE SPIRE RRECOVERY
Dats extracted: 11/07/70n0

APIEE EPTEE B
CONSTITUBNT POUND ADDED RECOVERY

LABCRATORY CONTROL ZAMPLE

Aroclor 1242 530 L0Ga0 36.9%
Aroalor Burrsgabs Resovaries
Decachlorobiphenyl 101%
Terrachlorometaxylans 83 .5%
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ANALYT!QAL
ORGANICS ANALYSIS DATA SHEST RESOURCES ’{5
PCS by GC/ECD INCORPORATED
Sample Ne: SP2-001108-02

CK34-Bosing Corporate SHEA
ot £

Le Joink Material

Date axtractad: Ho
Dats analyzed: fotad
Instrument ID: Yes

T NG

i i1
2% Numbaer Analvia Value
12674112 iroclor 1018 380 U
53483-21-3 Aroclor 1242 990 U
12872-28-2 Aroclor 1248 sag O
LINBT-E3-1 Aroclor 128 1,100 ¥
1L088-82-5 Arxsclor 1250 2,500 Y
131104-28-2 Aroclor 1221 2,000 ©
11141-15-8 Aroclor 1232 980 U

2CB-axoglor Surrogabe Rscovery

Decachiocrcbiphenyil 113%
Tetrachlorometaxylene 33.5%

L]
b
%
‘ de
o

r @ gt
£
B

0 g
g oW ¢
o b
[
(S
)

1
U

w
B

I
foin
Q
]

LT

i
&5

@
1

vpf G g

e

!

6]

B

[s a1
[ ]

o

]

93

(%}

I-WJ»

%]

o

ot

o
&
o &

| ST A W A
3
B
I
[
i

fit
F .
@
W

1
S ]
[T

Fod
€3
ik
(%3
[
1

4
$
by
B
Iy
@
(%32
(i

]
g
&
5
}-
"
[
o
by G

foia
]
a3

ug



ORGANICS ANALYSI
2R by GO/ECD

g DATA

SHEET

ANALYTICAL .
RESOURCES @

INCORPORATED

Zampls No: SP3-001156-%
Lab Sample ID: (K340 9T Report No: CXi4-Boeing Corporats SHEA
LIMZ ID: 00-3L057 Project: HNBEF Concrete Joint Matsrisl
Matrix: Jolint Compund
Date Sampled: 11/08/06C
Data RKelease Authorizsd: ‘giﬂgg Dete Racaived: 11/08/00
Reportad: 11/17/00 a0
LV
Lr/oe7/00 GPC Cleanup: HNo
11713700 19043 Florigil Cleanup: Ho
BCDL Acid Clesanup: Yas
2.03 gras-rec Sulfur Clsanuop: Ho
20 mL Conc/Dilution Factor: 1
Zeported in Total ug/ky as recsived
55 Number Analyis Yalua
12874-11-2 Aroclor 1018 $80 U
53465-21-3 Arvoclor 1243 280 U
12872-28-4 Aroclor 1548 980 U
114687-53%-1 Aroclox 1254 9380 U
1I095-832-8 troclior L3850 5,308
11104-28-2 Aroclor 1221 2.000 U
11142-18-5 Erocior 1232 330 U
OB -Arpalor Hurrogabts
Decachlorobiphenyl 91.0%
Tetrachlorometaxyvlene 102%
Data fualifisrs
J Indicates an estimated value when that result is less than ths
calculated detection limin.
| Indicares & valus above tha linear vangs c¢f the daeteociocr
Dilurion Reguilrad
5 Indicaces no wvalue reported due to saturabtion of the detector
I3} Indicarasz the surrogats was diluted oun.
u Indicates compound was anslyzed for, but not detected at the
given detectlion limiz.
<! Found in associlated method blank
HA  Indicatss compound wasg nobt analyvzed.
NE Indicates no recovery due Do lnterfersnces.
Ny Indicates no value reportable - see additional analvses.
K4 Indicatzs a raised reporcing limit due to matrix interferences.

The analvte may he
bub in the opinion

FORM-L

of the analvsy, confirmatl

i3

]
o}

PIB

prasant at or balow the lisned concentration,
was inadeguate.



ANALYTICAL %

ORGANICS ANALYSIS DATA SHEEY RESQURCES
2B by GC/ECD IMCORPORATED
Sampls HNo: EP4-001108-
CK34-Boeing Corporate SHEA
NBF Concrats Jolnt Material
11/68/00
L1/087/00
Date sxtracted: 11707700 GPC Cleanup: No
Nate analyvzed: LL/713700 12:48 $ 3 No
Ingtrument ID: BECDIL Yas
Sample Amount: 2.00 g-as-rac No
Finzl Exu Vol: 20 mis 1:1
Reported in Total ug/ky as received
CAS HNumbexr Analvia Yalue
12674~11-2 Aroclor 1015 1,000 U
£53465-21-3 Aroclor 12432 1,400 U
12872~29~6 Arcclow 1248 1,000 U
118957-53~1 coclor 1234 780
11086-82-58 Aroclor 1260 1,000 U
11104-28-2 Aroclor 1221 2,000 U
11141-16-3 Aroclor 1232 1,000 U
PCB-Aroclor Surrogabe Recovary
Decachlorobiphenyl §9.0%
Tetrachlorometaxylans 30.5%
Data Qualifiars
g Indicztes an sstimated valus when that result is lasss than the
>4 limik.

calculated dstechion
Yo,

oSS,

itional analysses.

to matrix interfsrencas
the listad coneentration,

}d
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o
{f
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AMALYTICAL
ORGANICS ANALYSIS DATA SHERT RESOURCES
PCB by GC/ECD INCORPORATED

gample Nos SP4-001106-8
SPIXE DUPLICATE

QC Report No: CK34-Beoelng Corpovate SHEA
froject:  NBF Concreie Joint Materiasl

Date Sampled: 11/06/09

Date Recailved: 11/05/00

Florisi
ingtrument ID: BCDL Aci
Sample Amount: 2.02 g-as-rec Sulfu
Final #xt Vol: 20 mi Conc/Dilu

reportad in Total ug/ky as recedved

TAZ Numbez Analvis Yalus

12874-11-2 Ayroclor 1018 930 U
53469-21-9 Arcclor 1242 -
12572-29-5 Arcclor 1248 530 U
11097-88-1 Axoclor 1284 89 U
11086-82-5 Aroclor 1260 380 U
11104-328-2 Aroclox 1221 2,000 U

232 330 U

111431565 Aroclor 1

PCR«Aroaloyr Surrogatas Rasovary

Dacachlorobiphenyl 80.8%
Tstrachlorometaxylens $9.2%

3 an estimabted valus when that result i1s lsss bhan thea
4 detaction limit.

B ndicatas & valus abova the linsar rangs of the datachor.
Raguired

Indicates
Indicales
Wi Indicates
b4 Indicates
The analvt .
but in th



ORGANICS ANALYSIS DATA SHEST
BPCB by GO/ECD

Sample No:

Lab Sample ID: CE34D GC Report Ho:

LIMS I 0021061 Project:
Matrix: Joint Compound

Dar 1 s A I { .

Data Relesss Authorized: ’*3533

Reportad: 11/317/00 . g LLU3AY
& 7 §f~d’ ISR

HATRIY SPIRE/SPIEE DUPLICATE RECOVERY
Date extrzcted: 11707700

SAMPLE SPIER
CONSTITUSET VALUR POUND
MATRIX SPIKE
Aroclor 1242 < 1006 8120
Axoclor 1242 < 1000 BO30

”

Yaluss Reported in Total ug/kg as racelved

- FORM-IIZ

SPIRE
ADDED

10000

$500

ANALYTICAL (FR
RESOURCES @

INCORPORATED
g Corporate SHEA
a Jolnt Material
%
RECOYERY RPL
81.2%
81.3% 0.31%



ORGANTCS ANALYSIS DATA SHEET
BCE by GC/ECD

Labk Sample ID: CK34E
LIMS ID: 00-21058

Matrix: Joint Compound
N
N LGy
Data Relsass Authori zeds xgﬁ%

1i/17/0¢0 \y;

ANALYTICAL ﬂﬁk
RESGURCES \USJ

HNCORPORATED

Sample No: SP5-001146-F

2C Report No: (X34-Boe
Projact NRE Cono

Date exbracted: 11/07/%0 Cleanup: HNo
Date analyzed: 11717/ Cleanup: Yes
Instrumens ID: ECDIL Clazanup Yaa
Sample Amount: 2.02 g-ag-¥vecg Cleanup: Ho
Final Ext Vol: 20 mi Pacror: 1:1

Reported in Total ug/kyg as waceiwved
CAS Numbex Analviae Falue
12874~311~ Arxooelor 1016 330 U
BE3485-21-% Arocclor 1242 80 U
12872-28-5 Ayoclcor 1248 %8¢ U
11087-58-1 Arculor 1254 380 U
11094-82-5 droclor 1260 %8¢ U
11104-38- Aroclor 1221 2,000 U
11141~156-5 Aarocclor 1232 980 U
PUB-Adxsolior Surrogats Hscovery
Decachlorobiphenyl 72.5%
Tetraghlorometaxylene 73.2%
Data Qualifiscs
X In = &n i that yssult is less than the

B
§d
o
[+
i
{1
"
4
(6]
i
&

rangse of the detactor.

g Indicates ne valuse resportad due to saturatlion of the detscior.
D Indicanas re 1 '
5] Indicates not datectad at ths
given &etectias
B Found in 280
HA Indicates cgmpcuné was not analyzad
Indicatss no racos dus Lo rieranges.
Indicates no value raportable - ses additional analyses.
b4 Indicates z walsgad reporting limit due to matrix interfersznces.
lyta ot a isted concentration,
C ion was inadaquate.

FORM-1 FCB



AMALYTICAL .
OREANICS ANALYSIS DAYE SHERT AESOURCES L)
0B by GC/BCD INCORPORATED

Sample No: BP&-001106-F

Lab Samplé ID: CK34F GC Report NHo: (CK34-Boeing Corporate SHEA
LIME ID: G0-210583 Project: NBF Concrete Joint Material
Matrix: Joint Compund
- Date Samplad: 11/06/00
Data Raelsase Authorized: X;QE5:‘Date Receivad: 11/06/00
Reported: 11/17/00 [ ALV
o
Date extracted: GPC Clsanup: Ho
Date analyzed: 11 Florisil Cleanup: Yes
Instrument ID: BECDL Acid Clsanup: Yas
Sampls Bmount: 2.05 g-as-rac Sulfur Cleanup: No
Final Ext Vol: 20 mi Conc/Dilution Factor: 1:1

3

Zeported in Total ug/kg as raceived

£33 Numbax Analyia Talua

12674-11-2 Arcclor 1018 2380 U
53453~21-5 Aroccloxy 1242 980 U
12872-23-5 Aroclor 1243 380 U
1L087-63-1 Aroclor 1234 980 U
13085825 Aroclor 1280 380 ©
11104-28~2 Arcclox 1221 o Z2.000 U
Lit21-16-5 Arocloxr 1232 380 U

2CB~Arocior Surrcgaba Recovary

Decachlorobiphenyl 68.9%
Tatrachlorometaxylens 72.2%

Data guallifiezs

O Indicares an sstimated value when that result is lass than the
caloulated dstection Limic.
B Indicstes a valus above the linesr range of the detactor.
hod <1
. o4

e+

O
=

FORM-1L PCB
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

e m 2 0
November 27, 2000 - DEC -1
joan McGilton
The Beeing Company

Energy and Environmsntal Affairs
P.O. Box 3707, M/S TA-XA
Seattle, WA 98124.2207
NBF
RE: Project:-Smepe Joint Compound
ARI Job CKT70

Dear Joan,

Please find enclosed the original Chain of Custody (COC) record and analytical results
for the above referenced project. Fifteen solid samples were received in good condition
on November 7, 2000.

Samples were analyzed for PCB Aroclors referencing EPA SW-844 method 3082.
Exiracts were cleansd up with sulfuric acid and elemental mercury o slirunate
chromatographic interferences.

Sample NBF-SP14-001107-A required exiract dilution and rsapalysis.  Surrogate
spikes were diluted out of the exfract.

Quality control analysis results are included for your review. A copy of this report will
be kept on file at ARL.  If you have any questions or require additional information,
please contact me at your convenience.

Sincerely,

ANALYTICAL RESOUR(“ES, NC.

’zzmuj/ I/{,«i C w//

%tep‘zazne L

= :,,«-;9 reme
aaod ¥ inl

333 Ninth Avenue North s Seattle WA 98109-5187 » 206-621-5490 » 206-621-7523 fax



Lham or Lustody Record & V7
Laboratory Analysis Request

Phonet#: é‘.;f}‘?»a 4

ARI Client: 2 0 o = pey

i/ 7/00

{ate:

Page [ of .3
Number of coolers: _{
Cooler Temp: »~ (O

Analytical Resources, Incorporated
Analytical Chemist and Consultanis
400 Ninth Avenue Norih

Seattle, WA 98109-4708

{206} 621-6490

{206) 621-7523 {Fax)

. - i Ao o 5 « ) a P .
Client Contact: Jen .. /0 6? » 5“ ;*zmr?, M FL %” Analysis Required Nates/Comments
g " . PR P w I y ke
Client Project 1 jUg% F Ca Mk/ﬁ A \;{LW&M f ‘gg
samplers: Ty ideo (Grcoms € mie Canlion N
T » | Mo | Lab g '{fw_’
Sample i - Dale lime | Matx | Cont| ID 10\
NN V0 /o =T Do I B ” »
' \NEF-sp g-colioz-g 'V 7P08i0 | 5 |/ X
¥ b e . " "R g 0
T VES-SPY-aon0 7 H o828 Pal
g o < i
P ANBE-Sp0 ool T~ [ SR )“
Y NEE-sPtim00in 7 D o706 X
S g fomy - y M g
N&‘“’“Sﬁiﬁ O z’WB,;.%« 9! 15" (X
° NBF-sp13-0aimT /1 0. 30 T
T \NBFspfyooor - | N 1090 | a
ARI Project No: Relinquished,by: Relinquished by: Relinquished by:
] (Signature) e doml {Signature) {Signature)
TAT. Requested: Sttt s v Prinied N Printed Name: Printed Name:
s WA EnyL
Comments/Special instructions: ﬂqﬁg)any: Company: Company:
s Enelng
eAce ) s e Date: i Time: Date: Time: Date: Time: B
bor G M 0 (/7 00 14:33
» ; ' Retpived by, s i Received by: Received by:
/{/;i 5 /Z/ i '?W)'/?E?fzé Sy (5 gl’&m@bf /é-'wfi e i (Signature} (;‘%igﬁ:ler_ure)y
Lovealdel A550¢. Pt fPipted Name: - ) . /") | Printed Name: Printed Name:
i ones caee_ \MAVTE AU 1E
(& T g P L =1, dﬁ?’“ &‘5%{% Company: /ﬂz / v Company: Company:
f? Ly (A? f‘}'{’/{b o i - ‘ .
N A s 4 9 Date: : o, Timed 717 Date: Time: Date: e
& ﬁa&h/ ZM//\/":ZF}/W&ML N i l ;'g ) t f// %5 : e Time:

Limits of Liability: ARI will perform
meets standards for the industry. The

{ requested services in accordance with appropriate methodology following Standard Operating Procedures and aur Cuality Assurance Program. This program
otal fiability of ARY, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the invoiced amount

for said services. The acceptance by fhe client of a propusal for services by AR releases ARL from any Hability in excess thereof, notwithsianding any provision to the contrary in any contract, purchase
arder or co-signed agreement betwebn ARE and the chient, §

g 7
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by e GO TR GO T fped Iy f e f
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B T T i’f;'t.mau

&abamﬁ@ry Analysas Requas’t

Date: { 1,/ "Z/cr?@'
Page 2. of Y

Coaalyt . Reso ., Ine . rate
Analytical Chemist and Consuliants
400 Ninth Avenue North

Seattle, WA 98109-4708

ARI Client: "gcpﬁﬂ v Phoned#: ;:ia g5t I**a’!umbe”;v' Of' coclers. L (206) 621-6450
ARIC Dochy 0 £577 | Cooler Temp: (206) 621-7523 (Fax)
Client Contact: m:}:%wl M, ﬁ}x[ﬁm Analysis Required MNotes/Comments
Client Project ID: /W%F ﬁmff&'g/%y-f' / Mw,&gﬂ/ g g<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>